Introduction. Application of imaging methods, namely computed tomography (CT), magnetic resonance imaging (MRI) and in recent years positron emission tomography/computed tomography (PET/CT), and the progress of computer technology have allowed the construction of effective computed systems for treatment planning (TPS) and introducing the concept of virtual simulation in 3D conformal radiotherapy planning. Case report. We hereby presented two patients with the diagnosis of non-small cell lung cancer who did PET/CT examination. Both patients had surgery earlier and local recidives are diagnosed with PET/CT. PET/CT of the first patient described the focus of intense 18 Ffluorodeoxyglucose ( 18 FDG) accumulation 2.99 × 2.9 × 2.1cm in diameter in the projection of soft-tissue volume in the left corner, at operating clips height, corresponding to metabolically active recurrence of the tumor. Mediastinum and right lung parenchyma were without focal accumulation of 18 FDG. Control PET/CT after 3 months was without detectable focus of intense pathological 18 FDG accumulation -good therapeutic response, (metabolic disease remission). On the other hand, in the second case PET/CT showed a focus of intense 18 FDG accumulation screening in the scar tissue of the apical part of the right lung, 20 × 16 mm, corresponding to metabolically active tumor recurrence. In the lung parenchyma on the left and in the mediastinum no visible focus of intense 18 FDG accumulation was descrbed. Radiography included using 3D conformal radiotherapy with fusion PET/CT scan and CT simulations. Conclusion. PET/CT provides important information for planning conformal radiotherapy, especially in dose escalation, sparing of organ at risk and better locoregional control of the disease.
Introduction
Application of imaging methods, namely computed tomography (CT), magnetic resonance imaging (MRI) and, in recent years, positron emission tomography-computed tomography (PET-CT), and the progress of computer technology have allowed the construction of effective computerized systems for treatment planning (TPS) and introducing the concept of virtual simulation in 3D conformal radiotherapy planning 1, 2 . The concept of 2D radiotherapy (defining the limits of the radiological fields according to bone structures) is now reserved for palliative radiotherapy. The golden standard for modern radiotherapy is 3D conformal radiotherapy. Planning 3D conformal radiotherapy based on CT simulation, which computer system makes into a 3D anatomical model reconstruction resulting in a virtual patient. The advantages of this method are complex analysis of the spatial relationship between the tumor and organs at risk, more precise definition of the tumor in all three dimensions, and air dose distribution whose shape corresponds to the form of tumor volume 3 . Furthermore, 3D conformal planning allows individualization in modeling the shape of the radiation field. This can be done because of using cone beams with different spatial orientation angles so that their central axes are not in the same plane 3, 4 . Isodose curves with high dose radiation are adjusted to the shape of the target volume which makes the best option of the dose distribution.
Application of conformal radiotherapy allows: dose escalation, better sparing of surrounding tissue, better locoregional control of the disease, lower rate of morbidity, i.e. complications in general. Imaging methods as CT and MRI have become the standard in the diagnosis, evaluation of the treatment answer, radiotherapy planning − target volume delineation. CT provides information about electronic density of the tissue, and they are used as the basis for calculating the tumor dose radiation in 3D RT 4, 5 . Nonetheless, in 3D conformal radiotherapy planning problems are often present. For example, sometimes it is impossible to distinguish benign lymphadenomegaly, or a seemingly normal lymph node. The explanation is in the poor contrast between the tumor and the surrounding area. Furthermore, criteria for involvement of the lymph node − size, structure − have not yet been defined. Subclinical, microscopic tumor spread around the gross tumor volume, is still based on empirical experience. It should be noted that inadequate margins around the tumor cannot be compensated with escalation in exposure 6 . The fusion of images in the system for planning with PET/CT is a new dimension in 3D radiotherapy planning. Image fusion of PET and CT results in the symbiosis between metabolically detected tumors (PET) and its anatomical and morphological boundaries (CT), and allows functional and biological evaluation of the tumor. The essential information for the definition of the target volume and organs at risk can be found on PET/CT images, but for delineation of the tumor this also must be projected to CT images.
Biological processes that could be used are glucose metabolism, cell proliferation and hypoxia 7, 8 . There are various methods of PET and CT fusion. The most widely accepted is "visual fusion", where two scans are placed side by side, to compare and then integrate overlap 6 . This is performed by using hardware fusion and transport images in Focal Xi Over.4.6.
Case report

Case 1
A 74-year-old male patient had left pneumonectomy 15 months ago. Histopathological analysis confirmed that it was squamous cell carcinoma of the bronchus.
Control CT of the chest showed a tumor mass in the left tracheobronchial corner, described as a lymph node with perinodal growth (Figure 1) . We made a radiotherapy plan using 3D conformal radiotherapy with fusion PET/CT scan and CT simulations. The daily dose was 60 Gy/30 fractons with 2 Gy. Control PET/CT after 3 months was without detectable focus of intense pathological 18 FDG accumulation -good therapeutic response -metabolic disease remission (Figure 3) .
Case 2
A 53-year-old female patient in 2002 had right upper lobectomy with resection of the parietal pleura. Histopathological analysis confirmed adenocarcinoma. After receiving postoperative chemotherapy and radiotherapy the patient was monitored through regular controls.
CT of the chest done on March 16, 2012 described an oval soft tissue mass in the scar tissue of the apical part of the right lung, 20 × 16 mm, no signs of mediastinal and hilar lymphadenomegalia or increase in lgl axillary and infraclaviculary gl. PET/CT done on March 28, 2012 showed a focus of intense 18 FDG accumulation screening in the scar tissue of apicall part of right lung, 20 × 16 mm, corresponding to metabolically active tumor recurrence. In the lung parenchyma on the left and in the mediastinum no visible focus of intense 18 FDG accumulation was described (Figure 4 ). Control PET/CT done 3 months after the radiotherapy was described as a metabolic disease remission.
Discussion
Indications for using 18 FDG PET/CT in lung tumor are evaluation of solitary lung nodules (sensitivity and specificity of the method is over 90%), determination of staging, determination of the status of mediastinal lymph nodes (the reliability of PET/CT is 92%, while of CT it is merely 75%), planning radiotherapy and evaluation of the therapeutic response 6, 9 . The advantage of PET/CT is that this imaging can determine the primary tumor close to the atelectatic lung area. Data from the literature suggest that PET/CT provides high sensitivity and specificity and could be applied for early diagnosis of lung cancer and locale reccurence 10, 11 . This improvement in diagnostic accuracy will have direct impact on designing therapeutic strategies and on radiation treatment planning 12 . Some autors confirm in their retrospective studies that shortfall of CT alone in staging and guiding treatment decisions in patients with non-small cell lung carcinoma. It also strengthens the previously known better sensitivity and specificity of PET/CT as compared to conventional CT benefits 5, 13 . Few studies on radiotherapy planning show that the addition of PET/CT information is associated with smaller size of gross tumour volume (GTV), clinical target volume (CTV), planning target volume (PTV) when compared with standard conformal 3D radiotherapy. In radiotherapy planning this allows dose escalation with slightly lower doses on organs at risk with promising high curability rates 14, 15 . In both presented cases CT of the chest did not show reccurence, but PET/CT detected a metabolically active focus. This suggestes that implementation of PET/CT as a result have a possibility for the earler diagnosis. According to the data this is not only the adventige of PET/CT, the major one is maybe incorporaction of PET/CT in radiotherapy planning.
Many studies show that when PET is used, radiotherapy fields or target volumes or estimates of GTV are different from the treatment fields or volumes that would have been drawn if PET had been unavailable 11, 16, 17 .
Conclusion
PET/CT provides important information on planning conformal radiotherapy, evaluation of the effects of chemotherapy, in making decisions of the amount of therapy dose: lower dose, in cases of microscopic residue of the disease, higher doses, in cases of large residual tumor.
